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ABSTRACT : 

PURPOSE: To make a speaker thin and improve the 
characteristic, by 

supporting a thin plate- shaped diaphragm consisting of 
ultra -hard ceramic and a 

ceramic bimorph vibration element under vibration coupling 
state . 

CONSTITUTION: A part of the vibration face of ceramic 
piezo-electric bimorph 

element 15 is connected to the approximate center of 
diaphragm 13 through 

coupling material 14, and the other face is supported by 
fixing material 16 

extended from frame body 11 so that vibration of element 15 



cannot be 

interfered. As the result, since ceramic diaphragm 13 has 
a very high 

stiffness and a very high internal acoustic speed, this 
speaker becomes 

high-efficiency considerably in spite of the plane from in 
comparison with the 

conventional cone paper and so on, and piston movement in 
the audio band can be 

expected because the front is hardly bent. 
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(54) PANEL LOUDSPEAKER 

(57)Abstract: 

PURPOSE: To prevent the reverse side of an 
acoustic diaphragm from being filled with a sound, and 
to reduce the distortion of the sound by providing a 
piezoelectric type acoustic driver formed by joining a 
piezoelectric element to a metallic plate, on an 
acoustic diaphragm consisting of a foam plate, and 
providing a sound absorbing material on the reverse 
side of the acoustic diaphragm. 

CONSTITUTION: The panel loudspeaker A is formed 
by fitting a rectangular acoustic diaphragm 1 provided 
with a piezoelectric type acoustic driver into a frame 
3, and also, sticking a sound absorbing material 2 
consisting of glass wool onto the whole surface of the 
reverse side of the acoustic diaphragm 1. Also, the 
acoustic diaphragm 1 is formed by sticking two pieces 
of foam plates 11a, 11b consisting of denaturated 
polystyrene foam. The piezoelectric acoustic driver 
13 is formed as a bimorph structure by joining a 
piezoelectric element 14 formed by providing an 
electrode film on both faces of a piezoelectric ceramic plate to both faces of a thin and 
circular metallic plate 1 5. As for the panel loudspeaker A, even when it is installed so as to 
adhere closely to the wall surface, a sound diverging to the wall surface side of the acoustic 
diaphragm 1 is absorbed by the sound absorbing material 2, therefore, a distortion of the 
sound is prevented. 
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